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a study of persenal sxposures of 800
residents of seven U.8. cities to toxic

* and carcinogenic chemicals in thelr sir

snd drinking water. in the four-volume
Fina! Report, Volume | is an overview
of the TEAM Study. Volume i deals
with the results from 1981 to 1983 in

- New Jersey, North Carotine, end North
 Dakots; snd Volume Il with the resulits

from 1984 in California. Volume IV is
s compilation of Standerd Opersting

Procedures {SOPs) developed for'the -

TEAM Study by the prime contractor—

Ressarch Triangle institute. These

S$OPs may be spplicable to similar
studies of hurnan exposure to volatile
organic
This Project Swmemery was devel-
oped by EPA’s Office of Acid Depe-
&ey fiadings of the

anneuace
- prajoct thet is fully documented in fowr

separets velumes of the same tithe (see

Preject Repert ordering infermation at

- .

The TEAM Study was planned in 1979
and completed in 1988 (Table 1). The
quhdxmuudvm:mmm

methody to messure individusl totet’
exposure and resuiting body burden of
toxic snd carcinogenic organic chemu-

cals; and (2) to spply these mathods to
estimate the exposures snd. body
burdens of urban popuistions in severs!
U.S: cities. To achieve these goais, the
following spproach wits sdopted:

1. A sméll personsl sampler was

deveioped 1o messuts personal .
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exposure to asirborne toxic-
chemicals: =
2. A speciaily-designed spirometer’
was deveioped to. measurs the -
same chemicsis in exhaled braath,

3. A survey design invoiving a thise-
- stage stratified probability selec-
" tion spproach was pdopted to

ingure inclusion of potentisily

“highly exposed groups.

A pilot study was conducted between
July and December 1980 to test 30
sampling and ansiyticsl protocols for four
groups of chemicals potentisly present
in air, wates, food, house dust, blood,
bresth, urine, and human heir. :

The results of the pilot study (1.2}
indicated that the TEAM gosis could be
met ‘st prasent for only one group of
quate methods éxisted to determine their
concentrations. in-personal sir. ambient .
sir, enhaied breath, and drinking water.’
They were not present in food (with the
exception of chioroform in beversges). 30 -
that food coultt safily be ignored. R

The mein TEAM Study messured the
personsl exposuses of 581 people to @
number of taxic ar carcinogenic chem-
icals in air and drinking water (Tadle 2).
The subjects were selectad 10 represent
8 fotal population of 717,000 residents
of seven cities in New Jersey, North .
Caroling, North Dakots, and- California.
Each participant carried 8 personal sir
ssmpler throughout @ normat 24-hour
day. collecting a 12-hour daytime sample
and 8 12-hour overnight sample. iden-
tical sampiers were S8t up Nesr some
participants’ homes to messure the

ambient air. Each participant siso col-
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acted two drinking water sampies. Atthe
ond of the 24 hours, each perticipant
contributed & sampie of exhaied breath.
All air, water, and breath sampies wers
analyzed for 20 target chemicails (20 in
Californis) (Table 3).

Quality of the Data

An exiensive quality assurence (QA)}
program was carried out. About 30% of
ait samples were either blanks, spikes,
or duplicates. Analysis of esch medium

(air. water; bramthywas repaated for 10%"

of samples in externat QA laboratories
T Research Institute and the University:
of Mismi Medica! School). Audits of all
taboratory activities were undertaken by
EPA’'s Environmental Monitoring Sys-.
tems Laboratory st Research Triangle
. Park, North Carolins (EMSL-RTP), and
spiked samples were supplied by EMSL-
RTP (air) snd EPA’s Environmentsl
Monitoring and Support -Laboratory in
Cincinnati {weter]. A ssparste QA report
was writtan by ‘an independem isbore-

1oty (Northrop Corporation) concluding .

thar .«0 significant analytics! differences
could  be found among the three 8ir
monitoring laboratories (Research Trian-
gle institute. T Research institute, and.
EMSL-RTP). g

Results’

Phase Il {New Jersey, Nonh_
Carolina, North Dakota)

in New Jersey. 11 of the 20 target

chemicals were found 1o be prevaient
{Tabte 8). in sl cases, parsonal air vaiues
excesded ourdoor sir values, by ratios of
2-5 (Figures 3 and 2). Bresth concentra-
tions also often exceeded outdoor eir

values (Figure 3). The highest indoor sis |

concentrations excesded the highest

outdoor sir concenirstions by factors of

10-20 (Figure 4). . .
These indoor-qutdoor differences were

also obsarved in both repest visits to New

Jersey and the visits to Greensboro.
North Carolinag anid Devils Lake, North
Dakota. In alt visits. the only target
chemicais prevsient in drinking water
were chioroform, bromodichiorome-
thane, and dibromachioromsethane
(Table 5).- .

Breath ievels wers significantly corre-
isted with previous daytime sir expo-
sures for 10 of 11 prevalent chemicais
in the first New Jersey sampling trip (Fail
1981} (Tabls 6). The 1ith chemicsl,
chioroform, showed a signiticant corre-
{ation between bresth and drinking water
concentrations.

6. Special Study i~Dry Clasners

Toabia 1.  Summary of TEAM Studies

Nome end Description of Study Time of Study  Refersnces Ret. No.

1. Lemar University - UNC Study Maerch 1980; Waklace 1382 . 7.
June 1980 dweidinger. 1982 2

Eloven colfege students st Lamar Univ. and six at UNC-Chepel Hill were studied to field-
test m porsonal air manitors. the spirometer for collecting bresth samples, and the sneiyticst
tachniques for air. water, bresth, blood, and urine. Large veristions in exposure (2.3 orders
:I“t::m:cn notad, as wez s correlation between bresth velses and sir exposures for

2 TEAM Pitot Study—~Phase | Juty-Dec. 19800  Poliinsuri, 1980, 1982 3.4
- - £ntz, 1982 s

. Sparscino, 19820.0 8.7

" Wallace, 19820.cc . - 89
1984a 10

Nine persons in the Bayonne-£lizsdeth sraa of New Jersey and three parsons in the R
Triangle Pesk sres of North Caraling were visited three times lor three deys 8t 8 timm
July and Decamber 1980. Seven consecutive §-hour sir samples were collected on each visit,
a3 were food, house duse, drinking water, blood. urine. hair, and bresth sampies. Twenty-
eight sampling and aneiyticel protocols were tested for yse i determining personal exposures .
and body burdens for tour groups of chemicsls: volstile organics. metais, pesticides and PCBs,
and polysrometic hydrocerbon (PANHs) & was conciuded that only the volstile orpanics ¢awid
successfuily be included in & totel expasure study. Problems with air and food sampling snd
snalysis protocols prevenied inclusion of metais and pesticides. ’

.

3 TEAM Study~Phase it  Sept.-Feb. 1983  Pellizzeri, 198 1. 83 12,12
. o 19842.5 13.14
Martwell, 1984 5
. Wallace. 1984b, 1985s. 16,17
. ’ . 1988b.¢ 18,19
: _ - Peiizzeri, 19858 24
350 persons in Bayonne and Elizsbeth. New Jersey: 25 in Greenshore, North Carotine. and

25 in Devils Lake, North Dekows participmed in this study which is descrided in Volume !
of the 1wl report and sise in 8 number of jowrns! srticies.

Peliizzeri, 1985d.c 28.26

4 TEAM Study—Phase W
- .Wallace: 1988 ' 23

Feb.-Jyne 1584

mmmmmmm and Pittsdurg. California perticipsted in this Study.
which is describad in Voiume NI of the 1ul re T .

" March 1982- " Peltizaeri 1984

e e e N g )
8" TEAM Study—Iindoor Air . 22 .
T : - “June 1988 W, . 1584¢ 20 -

. s Shetdon, 1985 27

Fowr commerciel and public-stcess buiRlings were studied 10 test indoor 8ir monitoring
methods and 10 obiain an initisl view of indooe sir lavels of volatile organics, inhelable parucuistes.
pesticides. and metsis. One-new office duilding wes visited when newly linished. one month
later. and three months lster 10 determine temporsl venation of argenics, Seversh organics.
such as 1.1.1-trichlorosthane, were greatly eleveted on the first trip but dackned sharply on
succeeding trips. One ftrichioroethyiene) incressed on the last two Irips. indicgting » possidie
contribution of consumer products 16 indeor sir poliutents losdings. A chamber study of common

' materials (paint, sheetrock, wallpaper, cerpet. give. cleansers. amd insecticide) identitied nesrly
. oW the terget toxic cheimicals in emissions from these materisls.

Peilizzuri. 1984 29
The TEAM methodology was tesied on a group of patentially highly exposed persons. dry
cleaning workers. 1o determine relstionships between sk, bivod and breath levels st work and
at home. Eight workwrs in three dry clesning shops lone using 1.1.1-trichlorosthene, the.second
tatrachiorosthyléne. end the third & mixture of tetrachioroethylene end Stoddard solvent (&
hydrocsrbon mixture)) were monitored uging sersonel sir monitors and tixed monitors indoors

* and out 8t home and st work. Levels of 20-25 mg/m?® tetrachlorosthylens were abserved in

both air and breath. A lang biological hai-fife for tetrachiorosthylene wes indicated by the
fact that weekend values drd not decrease. o .

CeR002
o =




Tadle 1. feontinued)
Name end Description of Study Time of Study References Ret. No.
7. Specisi Study N—Swimming Pools Unpublished

Secouss of suspicions that swimmers might be exposed te chioroform, the TEAM methods
were applied 10 eight life-guerds 8t one indoor and two SVIdoor Swimming pools. Air. wates,
and breath sampies wers isken 8t the poois and st home. Date aneiysis has not yet been

maede sveilable.

-

8. Specisl Study lti—-Mother's Milk Sheidon, 1988b 28

A study of nursing mothers was made to determine levels of volatile orgarvcs end pesticides/
PCBs in mother's milk and reistionships between exposure in sir and body burden in blood. .
braath, and wine. Seventeen mothers were sslected 10 represent an estimeted popuistion eb -
324 nursing mothers in Bayonne and Elizsbeth. NJ as part of the TEAM Phase N Study. Memy
volstile organics and pésticides/ PCBS were identilied ity milk-ssmples. Nursing mathers exheled
rolatively smaller amoums of volstile organics in bresth, indicsting s. possidle incressed
Dioconcentration in fat compared L0 NOnnursing mothers. .

. 8. Special Sty IV—"Washout” Study Gordon. 1988 21

Yo estadlish affective diological half-lives in blood and breath of the TEAM target volatiles
at normal environments! levels. lour persons remaindd in 8 room-gized pure sir chambar st
/T Resesrch Institute for 10 hours. aliowing 18 bresth samples to be collected. HaN-lives of
2 taw houts (benzene] to 21 hours ftetrschiaarosthyfens} were eitablished.’ ' -

Table 2. Sites Visited in the Main TEAM Study.

Sine : .. .
Visit * : . No. of Populstion
Code Location Time of Visit Responderts Represermed’
NJ? Bayonne & Elizabeth. NJ Sept.-Nov. 1981 355 . 128.000
NJ2 Bayonne & Elizedeth, NJ July-Aug. 1982 157° 109.000
nJ3 Bayonne & Elizabeth. NJ Jan.-Feir 1983 . 49* 94,000
Nee Greensboro, NC May 1982 24 131.000
ND . Devils Lake, NO Oct. 1582 24 . 7.600
LAY Los Angeles. CA Feb. 1984. - 117 360.000
LA2 Los Angeles. CA~ Mey 1984 52° 333.000
cc Antioch & Pictsburg. CA June 1984 71 91,000
(Contra Coste County/ ) ’ .
Totat 7 cities 591 717.000
. *Subset of NJT respondems.
- *Subset of NJZ responderts.

“Subset of LAT respondens. N

Sources of Exposure
All participants were asked if thay hed

bean ‘exposed to potential sources of

target chemicais on the dey they were
monitored or within the previous week.
Sources included industrisl plants, auto
exhaust, and paint. For 10 of the 12
sources, at least one (and a8 .many 88
six) of the 11 most prevaient chemicals
appesrad st significantly higher levels in
the breath of persons exposed during the
day or week compared to thoss not
exposed to the source. in most cases.'the
chemicsis that were sievated were those
expected to be associated with a given

source. such 8s tetrachioroethylene with
dry cleaners and benzens with service
stations or with auto exhsust. .

A second series of questions con-
cerned direct exposure to chemicatl

groups or mixtures. These chemicel .
mixtures. inciuded solvents, pesticides, .

and tobscco smoks. Agsin, certain
chemicals sppesred &t signiticantly
higher levels in the bresth of exposed
persons compared to thoss not exposed.
Tabie 7 summarizes the chemicals with
signticantly slevated breath-and personsi

sir concentrations in people exposed 10 °

potentiaf sources,

G003

Relstionship of Benzene and
Other Aromatics to Smoking
Benzene concentrations in sir snd -
breath were significantly ditferent for
smokers and non-smokers. Medisn
daytime sir exposures in the fall of 1981
ware 21 19/m? for smokers, and 12 ug/
m? for non-smokers. Bresth medians
were 22 s/ m® for smokers, 7.9 ug/m?
for non-smokers. ’
Three other sraomatics (p-xylene, ethyl-
benzene. and styrens} aiso showed

_significantly elevated levels in the bresth

of smokers compared 10 non-smokers
during all three ssssons. {The fifth
sromatic. o-xyiens. was sfevated but.
usuaily not significantly.} Two laboratory
studies hsve identified these five sro-

« matic components in sidestream smoke
(3) and mainstream smoke (4). :

Smokers genersily had 2-4 times as
much benzene in their breath as non-
smokers. Aiso, benzene levels in the
homes containing smokers were 30-50%
higher than in non-smoking households.
Since about 80% of U.S. children live in
homes with smokers, it sppesrs possible
that a lsrge number of childven have
incressed exposure to benzene, 8 known
leukemogen, during thair early years. A
recent study by Sandler (5} comparing
lifetime cancer mortality rates of persons
who were exposed or were not exposed
as children to parental smoking showed

significant increases in hematopoistic

{leukemis. lymphomas, s#tc.) mortality
rates inthe exposed group. The odds ratio
increased from 1.7 with one parent
smoking to 4.8 wih bath parents
smoking. - -

" Phase I (Caiiforhia)

- On the February trip to Los Angeles.
mean overnight outdoor air concentra-
tions were greatly elevated by nighttime

inversions, and were ususlly similer 10

mesn persona! exposures. however, on
the May trip to Los Angeles and the June
trip to Antioch-Pittsburg, the personal sic

exposures agsin excseded the. outdoor o

levels (Table 8). )

Comparison of New Jersey and

California Results
Response Races. Response rates .

" were similer (43-57%) in the New Jersey

snd California locations (Tabie 9). and
probably represent the best (using these
procedures) that can be achisved in the
genersi populstion considering the hesvy
durden of carrying monitoring instru- -
ments 24 hours a day. :

3.




Teble 3.  Terpet Compounds Selectad for Monitoring in Environments! Media

Matrix: Personsl and Fixed-Site Air

Chioroform
1,1.1-Trichioroethane
8enzene
Carpon tetrachioride
Trichioroethylene
Ter
“n-Decans
“Oodecane
*1.4-Dioxsne
*1.7.1,2-T
“a-Pinene

Matriz: Drinking Water

Chloroform

- Trichioroethylene
Dibromochioromethane
Chiorobenrene

" Mmrix: Bresth .,

Bromodichioromathane
Dibromochioramathans
Chigrolorm
1.1,1-Trichioroethane
Banzene

Cortson tevrschioride
T_ﬂruhlormhylom
*n-Decane

*Dadecsne

*t.4-Dioxane
*1.1,1,2-Tetrachioroethane
Bromoform - ’

ethane

o.m.p-Xylenes

“*Undecene

*n-Octane ’

1,2-Dichiorosthane
*1.1,2.2-Tewrschioroethane . - .

1.1.1-Trichioroethans
Sremodichioromethane
Tetrachiorosihylene
8romotorm

Chiorobentene
Styrane ..
o.m.p-Ochiorobentens
Ethylbenaene
o,m.p-Xylenes
Trichioroethylene

- 1,2-Dibromoethane

*n-Octane

. *Uncecene

1.2.Oichiorosthare
*1.1.2.2-Teerachiorosthene
*a-Pinene

~Caiifornia only. -

Estimates of Ai} and Sreeth

Concentrations. For indoor air, no
obvious differences between New Jersey
and Californip sppesr. However, for
outdoor air, the February overnight
concentrations in Los Angeles stand
out—gix chemicais (benzene, 1.1,1-
trichloroethane, tetrachiorosthylene, p-

" .xylene, w-xylene, and ethyibenzene)
- axceed the highest New Jersey values

by s tactor of 2 or more. whether medisns

_of 80th percentile concentrations are

Jersey maximum indoor concentrations

“ususily far exceeded maximum outdoor

concentrations measured at the same

“homes (Table 10 S

The observation in New Jersey of
significant correiations between bresth -
snd it concemrations of most of the.
preveient chemicals was repested in the
California visits. ’ _

TEAM Study Publications -

A numbaer of EPA reports end journai
srticles have been published on various
aspecis of the TEAM Study. All of these
publications are listed in Table 1 B A

Summary and Conclusions
The major findings of the TEAM Study
may be summarized 33 1o§wm: .

1. Measurement of personal expo-
sures using the Tenax personal
monitars was - shown 1o be &

_teasible approsch, sccpetable to
essentisily sif subjects (sges 7

Concerarations of 11 Prevelent Compounds for 130,000 Elizsbeth-Beyonne Residents (Fs¥ 1981

" Tadle 4.
110,000 Residents (Summer 1983% and 49.000 Residems (Winter 1983} ..
B . SeasoniiFel) . Seagon il (Summer} Season M (Winter)

: , Nm340]  (86) . - 1300} 1180y (69} 1110} (48} - 49
1.1.1-Trichloroethane 98 70° - 18 @ & = 12 18 3 .7 40
m.o.-Oighlombomim 45 1.7 '3 80 1.3 63. 24 12 . 62
m,p-Xylene 52 1t 80 a7 0 - 10 . 3 - 94 - 47
Tetrachioroethylens 45 60 13 1" 62 10 28 42 L A
Benzene .28 9.7 A9 N N N N . NG
Ethytbensena 19 40 48 .92 32 47 12 C 38 21
o-Xylene 16 40 34 12 ‘3.6 se . .13 36 1.8
Trichiorosthylane 13 22 1.8 63 78 59 = 46 - 04 - 06
Chiorgform 80 . 1.4 ar 43 13 63 4.0 03 . a3
Styrene 89 0.9 1.2 .21 07 1.6 26 - 07 N%’
Carbon tetrachioride X 1 13 - 1.0 1.0 oe  AD* ND

Total (11 compounds) 338 48 s . 200 59 &5 216 25 a

*Average of arithmetic means of day snd night 12-hoar sampies [ug/m’).

*Agithenetic mean.

*Not calculsied—high background contamination.

‘_ﬂot detected in mast samples.

4
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to 85). and capable of detecting
sxposurss 1o most of the.target
compounds st normal environ-
mental concentrations.

Measurement of exhaied bresth
proved 10 be 8 sensitive and non-
invasive way to determine body
burden. ’

Mean personal sir exposures o

essemisily every one of the 11

prevalent target chemicals were
grester than mean outdoor con-
centrstions at 7 of 8 locations/
monitoring periods. (The one
excaption was Los ‘Angeles in
Februsry, whers strong overnight
inversions led to slevated outdoor
concentrations.) The upper 10%
of personal. exposures siways.
exceeded the upper 10% of out:
door concentrations for 8il sites
and time periods.

A major, reason for these higher
personal exposures appesrs to be
slevated indoor air levels at wofk

. and at home.

. The elevated indoot aic levels
sppear 1o be due 1o & varisty of
sources, inciuding CONSUMEr Pro-
ducts., building’ materisls, and
personal activities. .

The brasth leveis correisted sig-
nificantly ‘with personal air expo-
sures to nearly all chemicals but
did not correlate with outdoor sir
lavels. Thig is further corrobora-
tion of the relative importancs of
indoor air compared with outddor

© . .

A number of specific sources of

- exposure were identified
including: : s

‘2. Smoking -(benzenes xylenes,

athyibenzene, styryhe in bresth)

b. Passive smoking (same chami-
cals irv indoor lit}_

c.IVi:iting dry - ’ cleaners
tietrachioroethylene in bresth).

d. Visiting » service station (be

zenein bu'qth‘) ’ :

‘e, Various occupations, including:
chemicals, piastics, wood pro- .

20
%15
2
i 10
-3 '
B 1 R
$s
i .
Legend .
T Persone!
0 3 Outdoor

-

" Estimsted geometric means.of 11 toxic compounds in deytime (6:00 s 10 6:00

omy air samples for the target population [128,000) of Elizedeth snd 8ayonne.
New Jersey. between September and November 19871, Personal sir estimates
based on 340 sampies: outdoor sir estimates besed on 88 ssmples. )

20 -
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Figwe 2. Estimated peometric means ol 11 toxic compaunds in svernight (6:00 pm to 65:00
am) sic samples for the target popuistion (128.000) of Elizsdeth and 8ayonne,
New Jersey. between September and November 1983. Personsl ait (i.e., indoos)

estimates based on 347 samplex: outdoor air estimates bazed on 84 samples.
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Popuistion-Excoeding Cancentration Shown .

' 115200 64,000 12,800 1.280
000 50% 10% %
-2 + CHNNE S MR S L e y 2.@0
Nigin o
r.000 4 1.000
o m.p-dichiorobenzene o . 3
s . M . ‘
r‘ -
> v -l
“w o F | e Personst air e ]
€ N (N~344) L4 b ”E
Y - ‘ P
4 | oo Bresih - 5!
3 : (N~320} <
5 o= e Outdoor Air
IN~-86) A
{3y Night
10 410
. 3
’ PIR & s N e 5
S 0% 50% 0%  99%
12.800 6§4.000 115200 127.000 :
Population Below Concentration Shown ©
Figure 3. m.p-Dichiorobencene: Estimated fraquency distributions of personal sir exposures.

0utdoos 8y concentations. snd
8ayonne. terget gopuistion (1
samples The dresthr value wes

ezhaled brasth velues for the combined Elizsbeth-
28,0001 AW sir vaiuds scw 12-houi integrated
1aken following the deyume sir ssmple (6:00 am

10 6.00 pmy AN swtdoer samples were tahen in the vicinity of the perticipents’

homes.

cessing, sciemific.laboratories,
. garage or repeir work, metal
work. printing. etc. (mostly #ro-
matic chemicals in deaytime
personat sir} . e

8. Other. scgurces were hypothes-
ized, including:

3. Hot showers {(chioroform in
ndoor air)

b. Room air fresheners or moth

_crysiais {p-dichicrobenzene in
wndoar 3ir) -

L]

9.

10.

in most cases, these sources far

" sutweighed the impact of tradi-
tionsl “‘'major’” point sources
(chemics! plants, petroleum sefin-
eries, petrochemicsi plants) and
area sources (dry clesners and
service stations) on personal
eXPORUTS. .

For sit chemicals, except the
trinslomethanes. the air routs
provided >99% of the exposure.
Water provided nearly ait of the
exposure 10 the three brominated

5

" trihalomethanes, and more than

heif of maost personal exposures
to chioroform. '

Recommaeridations
The major findings of this study is the
observetion that personal exposures to

these toxic and carcinogenic chemicals
© are nesrly aiways gréater—ofien much

greater—inan outdoor concentrations.
Wae sre led to the conciusion that indoor
air inthe homd and at work far outweighs
outdoor sir as & route of exposure 10
these cherhicals. :
Until now federal and state regulstors
and directors of research have focused
most of their stténtion on sousrces
stfecting outdoor toncentrations. There-
fore, it is impartant 1o verify the findings .
of the TEAM Study and, if true, incor-
porste them into futura research and -

© reguistory sirategies.

An appropriate next step would bs to
investigite the sources of these &xpo-
sures more systematically then was
possible in the TEAM Study. The relstive
contribution of building materials, fur-
_nishings, personal sctivities, and consu-
mer products to personal expasures
should be determined by intensive
studies in 8 number of Romes, office
buildings, schaols, and other structures
where people spend much of their ume.
in particulsr, the following specific
recommendstions are made: .

1. Extend studies of human expo-

. sure to other cities and rursl .
. arees. The studies in Greensboro, -
. Nosth Caroling snd Devils Lake,
-North Dskota were too small-to
provide much stability to theic
estimates of human “expasure.
‘Thus, - sdditions! studies of

~ medium-sized. cities and rural
aress sre neaded. Aiso, the lsrger
studies in Elizadbeth, Bayonne. Los
A ). Antioch, and. Pinsburg
sii took place in sress of intengive
chemicst manufacturing and pet-
‘ roteum refining. Future studies
! should inciude large cities with-
out such sources 10 determine the
applicability of TEAM findings to
the types of locations in which

riost peopls in the U.S. live.

2. Follow up previous studies to
- determiné the ressons for ale-
vated exposures. By using the
persons (or homes) siready mea-

G ‘@Oﬁ
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Ninety-Ninmh Percentiie ?'/nluos'

= AL Outdoor
oLl =il = & N4 Personat
R sﬁ ¢!
C"L& \\‘ 1; "‘
Figure 4. Compcmon of unweighted 959th percentile concentretions of 11 pnnhnt
_chemicais in overnipht outdoor sir and avormght personal sir in Ncw Jeorsey (Foll
19812
Table 5. Arithmetic Means cnd Mm (ug/L) of Organic Compounds in New Jouoy
. . Drinking Weter
Foll 1987 . Summer 1982  Winter 1983
_ (128.000/ £109.000;° 194.000/°
Chemical - " Meen Max Meen Max Mean Max
Chioroform 70 170 61 - 130 17, .3
8romodichioromethane 14 23 14 . 8¢ 54 16
Dibromochiaromethane 24 84 21 72 14 3
1.1.1-Trichioroethane o6 ss 02 28 o2 16
_ Trichioroethylene’ o6 42 0« &3 -04 34
Tetrachiorosthylene. . a4 33  os 3. ae - 80
Tolvene 0¢ 27 - T~ e T
Vinytidene chioride .~z 24 a1 .28 02 08
Benzene ’ B - - o7 “ - -

*2“Papulstion of Bayonne and ERasbeth to which omn sppiy.

sured,’ h'gh-oxpown ‘persons

{homes) that represent known
numbers of other persons
(homaes) can be selected without
an expensive screening progess.

3 Pcrform special studies to dour-
mine the strength of hypothesized

uurcn. ‘These msy include
expetimentsl studies in occupied

housss or emission m in

chambers.

aovclopmawmmmol '

mejor sources of indoor and
personal axposure. These should

emphasize consumer products,
building materisls. snd personal
activities such ss smoking, filling .
g8s tanks, showering, visiting dry
cleaners, stc.

8. Develop models cepabie of com-
bining emissions from indoor
sources, personel sctivity pett-
orng, outdoor concentrations,

- and sir exchange retes to predict
exposures for large populations.

The second major finding has been the
greet utility of breath sampling to esti-
mate levels in the body due 1 normsl
w&muummmmmb.m :
sasmpling is non-invesive and is much
more sensitive sand less costly and
difficult than blood sampling. In this
study, breath sampling sione was effec- .
tive in distinguishing between populs-
tions exposed t0 specific sources and

.thase not. so exposed. The technique

should be investigsted for possible use
in ttwe following situstions:

6. Estimsate dossges af persons
exposed to chemical spills or
 releases.

7. Survey healthy persons to estab-.
lish normal baselines and ranges
of biological variability.

8. Study diseased persons to estad-
lish possible early disgnostic
” -

9. Study scute heshh effects 2sso-
ciated with orgenic emissions
{'sick building syndrome’) to
detesrmine the extent of the loss
of productivity of U.S. werkers
due to degraded mdoor &ir mm
in the workplace.

AMﬁwmmmﬂtmm
stration of the utility of this personsl’

. monitoring approach not only in estimat- .

ing the exposure of entire urbgn ares
populations, but also in gsining an
understanding of the sources of expo-
sure. The generat methodology sppesrs
spplicabie for determining exposures to
many other poliutants (e.g.. pesticides
snd maetals) provided adequate sampling
and analysis protocols for individually-
cooked meals can be deveioped. With the
development of better instruments, it
should aiso be possible to carry out large-
scale studies of exposura to inhslsble
particulates and NOz in the near future.

N 4




- -

resesarch, communicate resesrch resyits,

Table 8.  Spesrman Correistions an 8resth Concentrations and Preceding Deytime
12- Hm'mmd!wmntmwmm#n‘r.mm establish "standards, and/or dcvolop
mﬂcmoum .control techniques. -
ware 1'% o .2 o P
(Ne330) - (NS130)  (N47)  (Ne23)  (We23) R“‘"’!"“.
3 7] 53 o1 o 1. Pelliazari, £ 0., Hartwell, T., Zeton,
Chilorstorm 0 = - 2 ot : g Leininger, C., Erickson, M., and
Tri 28° - 32 210 - C - parecino, C. (1’32’ Total Em-
1.1.1-Trichlsroethane 28 -26 sure Assessment Methodalogy
Benzens 21 - - - .22 {TEAM} Prepilot s’m——”mﬁ‘fﬂ
- . : . New Jersey, Finsl Report, -EPA
Carben 1etrechiotide .26 ~01 - -23 . -83. Contract 88-01-38489, Office of -
. : L Resesrch and t ,
Trichioromhiane. Eadl 10 a8 26 nadl , us»:wmmmog oo
Tetrechioroethylene 46 - 23 ar 53 58~ "-2.- Wallscs, L., Pellizzeri, E.. Hartwel,
_ ) . _ 7., Rosanazweig, M., Esickson, M.,
Styrone .19* .20 19 - J2 Sparacine, C., and Zelon, H. (1984}
. - . . P Personsi exposure to volatile
m.p-Dichiorobanzens 54° J8° &1° - 63 o8 organic compounds: ‘direct mes- -
: : . . suremern in breath-zone sir, drink-
Ethylbentene -33° 22 44 2 -01 ing water, food, and exhaled
) age . . : ; .bresth. Env. Res. 35:293-319.
o-Xylene 26 22 45 i 28 3. Jermini, C.. Weber. A., and Grand-
m.p-Xylene .32 274 48° .18 .08 ’ jean, E. (1976) Quantitative deter-
: . mination of various gas-phase
*Fall 1981. components of the sidestresm
*Summer 1982, smoke of cigarettes in room air (in
:wmm_lsu German), int. Arch. Occup. Env.
‘;;':;:‘!%82 . Heahh, 36:189-181.
¢ -
‘Dats uncertsin besed on qunlny assurance nsum 4. Higgins, C. et sl (1983) Applics
“Sionificant at p < .08 favel. . . tians of Tenax trapping to cigarette
o s . ' L - smoking. J. Assoc. Official Anslyt-
: ical Cherists, 66:1074-1083.
5. Sandler, D. P.. Everson, R. B.,
Wilcox, A. J.. and Browder, J. P.
’ i , . : (1988) Cancer risk in ‘sduithood
" _Control of Toxic Emissions children or spouses. Dry-cleaned clothes from early fife exposure to parents’

smoking. Am. J. Publ:cﬂnlm May

i for 8 R
could be sired out for 3 few hours on 1388.

Reduction of exposurs to the toxic

chamicals measured in the TEAM Study
may coms about through two types of
action: individus! and organizstionat.
Individus! Actions. Sevecsl of the
sources’ identified in the TEAM Study
may be deait with by simple-means. For
example, unused psint cans, sercsol

sprays, cleansars, solvems, &té.. May be

disposed of or stored in 8 detached
garage or tool shed. Charcosi filters
atiached to the kitchen and bethroom

18ps. BN remove chiorofofm. snd other.

trihalomethanes from watee supplies.
(However, some filters are reiatively
insflactive; an EPA study and s Consu-
mers Repert articie hsve identified
efiective and ineffective brands.) Disco-
nintuing vie of room air fresheners or
_switching to brands that do not contain
p-dichiorobenzene will raduce exposure
to that chemical. Discontinuing smoking,
smoking only outdoors or in well-
ventilated rooms, or installing air clean-
ors can reduce invoiunptary smoking by

8

& balcony or porch before honoino them
inescloset. -

‘Orgenizetionsl Aemﬁ& Asg in the case
ot formaidenyde, manufscturers may
reduce toxic emissions from their pro-

ducts, either by moditying manufaéturing -

processes of substituting less toxic

chemicais. Voluntary building standards.

msy be sdopted, limiting emissions for
building mataerials. Local, state, or feders!
governments could sdopt & variety of

lagisiative solutions, such as the various,

laws restricting smohmg in pubhc
buildings.
Associstions wch as the Air Poltution

Control Association, the American Lung -

Assaciation, the Associstion for Stand-

srds and Testing of Materials, the
Consumer Federation of America, the
Nationai - Institute for Building Sciences,
the American institute of Architects, and
.others have in recent yesrs recognized
the imporisnce of indoor air pollution and
have programs designed to encoursge

'S “CQ08




Tabde 7. Chemscais with '$4ynilin_mfv p < .08) Wigher Concentrations in Air and Bresth
of Parsons Recemiy Expased to Potential Sources Compared to Persons Not Expesed
te Any Source ) : :
Rastio of Mean Concentrstions:
Exposed vs Unexposed
Groups .
No. of Persons . *
Potentis! Source £Exposed Bresth - A
Pant 28 : )
Senzene 23100021 1.3.0%
Tetrachioreethylens 2.0(.00004 272(02)
Styrene 2.8 (0004 1.8 {0008}
Ethylbenrens 1.9 (.0004) Z1(0007)
o-Xylene 1.4 {009 2.8 10003}
m.p-Xylane . 1.7 .00 2.8 (0000}
Chemicsl Plamt 21 : »
Styrene 1.9(.02) 2.01.004} ’ :
Lthyibenrene 2.5 (.0008 1.8 1.0006} LT SN
o-Xylene 1.4 (.08 2.3 10003 .
m.p:Xylene 1.9(.004) 1.9 1.0C06; .
Plastics Manulacturing 11 - . )
Styrene ’ ' 20101 26t02) -
£thyibanzene _2.8100% 1810% : -
o-Xylene 3.4 1.0006; 23102F
.m.p-Xylene . 2.51001 e 0?)
- Dry Clesrung 37 -
Tetrachiorosthylene - 2.3 100001 221003 .
Senztene 221.02. 1.7103
Petroleum Plart 19
None R
Service Station 67 -
Benzene 2.2 (.0000) 1.310%
Printing 9 ‘ ’ - . .
Ewnylbenzens : 1.8102) . -1.6103
o-Xyiene 1.31.03) 2.3 1.02)
Metol Working 17 ' .
Tetrachioroethylene 14101 1.810%
Ethyibenzene . 1.81.08) . 3.71.0000;.
o-Xylene 1.8108)r 4.4 (00004
Scence Laboratory 14 o < .
Ethylbenzens . L7210 - 221000
o-Xylene ‘ (14105 271001} -
Furrvture Retinishing E z ., o )
Ethyidbenzene 28103 2.2(02 -~
© Kyigne 2504 " 2.4 1.006)
rospral 13
None

“*Pronadriity of no diference Between exposed and

Test

unexposed groups— Wiicoxon Rank-Sum

000009
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[ & Estimates of Ai srxd Bresth Concentrations of Nineteen Prevelert amfaswwommmmm 15847,
330.000 Los Angeles Ressdents (May 19844 and 91, owCmRmM 1984)

. LAY a2 . €€
Air Aw Bresth Asr Aw Sroath Air Air Bremh

Ne110} {24 (11 a0 23 50 LZ L .
*,1.1-Trichiorosthene : s¢* 3¢ »* 4 89 R | 18 28 . 16*
np-Xylene . 2 24 28 24 94 28 13 22 25
m.p-Dichiorobentens : 18 22 %0 12 a8 29 58 a2 k¥4
Benzene 18 18 20 92 26 o 1 78 1.9 720
Tetrachiorosthylens ) 18 10 12 18 20 9t 56 0.6 a8
o-Xylene . 13 1" 1.0 72 27 az 44 oz 06 -
Ethytoerawne - - T 87 1.5 74 20 - LR 4 32 o9 1.2’
Trichioroethylene : 78 o8 1.6 5.4 ar 1.0 318 ar o0&
nOctane : 58 9 1.0 43 - a7 - 1.2 - 23 . a5 06
n-Decane 58 30 os 25 ar as 20 s 1.2
n-Undecane 52 22 as 42 1.0 az 27 X 1.2
n-Dodecene 2.5 o7 02 27 az a4 >3 02 oe
a-Pinene : 41 a8 - 18.° - &3 as L7 21 [+ B S 1.3
Styrene Co 3.6 . 38 09 1.8 - -— 1.0 ’ o¢ a7 -
Chioroform . 19 az (-1 3 1.1 0. 0.8 as - - 02 o4
Cardon tetrachioride . : ¥ 0.6 02 o8 (< ¥4 - 02 13 o4 a2
1.2-Dichioroethane 05 0.2 o1 ‘o1 0.08. 008 atr aos 0.0¢
p-Dioxane o5 .. 0e 02 .. 1.8 2 008 a2 o1 02
o-Diochiorabenzene 04 02 or 02 .OFr 004 aé .07 0.08
Towsl (19 compounds} 240 120 80 . 150 33 55 72 . 16 &2

" *Aversge of srnhmetic means of dey and right 12-hour samples ';”’m’l
'Ono vary hugh veluye removed.

Table 9. Comperison of New Jersey and Californie Response Retes

Now.lmcy - California.
. Antioe?
. ~ 8syonne Elizsdoth: Lu Amln Pinsburg
“Households scresned 2204 . 337¢ 1260 §0¢
Eligible households - 2063 2148 1219 561
Screening completed 1788 2638 1063 502 - . :
. Complationrete - . . aw % B - SN 'Y S T .
- Eligidle persuns 4 28 - 398 . 190 12t
.Completed stucly - 154 R L 117 n
Completion rate LS . 51% 62 - 59% .
Overall Response Rate Y 4% sen s3%°
10




Tedis 10.  Maximum Overnight Concentrations Indeors and Outdoors for Homes with Outdoor Monnors: TEAM Study. 1981-84

New Jersey : Coalitornis

| Comre

. . Los Angeles Costs

1987 1982 19838 - . 1 1986 1986

(=88} Ne21} B} =28} N28) {N=104

n ot O n e i Out n Out in
m.o-Dichiorodentene 920 13 1600 & 120 . & 210 21 1720 2 8 1
1.1.1-Trichiorsethane @0 4. 120 6 .12 10 200 199 %4 20 14 .10
Tetrachioroethylers 280 27 s¢ 26 72 & e 3¢ s 5. 9 6
-Senzene R N* N N . M 4 3. 2% & 212 4
. mp-Xylene 1200 70 180 & 63 14 S8 82 ¢ 26 26 4
Ethyibenrene © a0 20 100 222 32 & 22 28 3 13 9 2
oXviene - - 46 27 . 100 3 34 8 20 22 6 2
Chioroterm : 220 22 s 130 16 s & 2 2 & .2
‘Trichioroethylene < 15 s9 & 7 o7 8 3 1 2 ¢« a3
4 . , ‘
“ Stycene - . 54 n R £ R L 9 s 3 « 2
Carbon etrachioride 14 1« .6 5 M N 3 ‘ ’ ’V. 3 2
Octane -, - - - s . 30 12 20 2 2 2
Decane , . - - . e 17 2 % 7
Undecsne - T 17 19 76 6 16 2
Dodecsrs - - - - - - 10 « 's72 3 s !
a-Pinane . - . - -l - e s 29 2 I
1.4-Dioxene . - T - - s 5 4 2t .1
*Not calcuisted. A : e LT . ’
.o '\_
N '«'_
NN
17
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The completa report consists of four volumes, entitied “The Total Exposure
Assessment Methodology (TEAM) Study.” (Set Order No. P8 88-100 052
Cost: $151.004- , ‘ - :
~Voilume I. Summary and Analysis. * (Order No. PA 88-100 060: Cost: 324.95)
“Volume i. Elizabeth end Beyonne. New Jersey. Devils Lake, North Dakots
and Greensboro, North Cavoline.” (Order No. P8 88-100 078; Cost: $60.95)

~Voiume L. Selected Communities in Northern end Southern Caiifornie,”

{Order No. P8 88-100 086 Cost: 342.95) ) .
“Voiume (V. Standsrd Operating Procedures Employed” in Support of an
Exposure Assessment Study. * (Order No. P8 88-100 094; Cost $48.95)
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‘ Nations! Technical Information Service . i
5285 Part Royal Road
Springtield. VA 22161 .
_ Telephone: 703 -487-4650 .
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